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Abstract： The damage of periodontal tissue and root formation were examined 
in immature rat molar roots histopathologically and with scanning electron 
microscopy. Occlusal trauma tended to occur more frequently in immature tooth 
roots than in mature root counterparts. Periodontal tissues under compression 
showed the proximity of the root and aloveolar bone, and were followed by the 
curvature of the periapical Hertwig ’s epithelial sheath or root contour and 
sigmoid or other deformation of the tooth root. Consequently elaborate care 
against occlusal trauma was speculated to be clinically necessary toward an 



























































近心根について詳細に検索した。また、生後 3 週齢の歯根形成状態は完成時期の 1/2 が形












































































































































































































































































































Hertwig 上皮鞘とともに容易に弯曲しやすい状況にある。ときに歯髄側に J 字状の強い弯
曲が生じたのも根尖部への強い圧迫作用により引き起こされたものと考えられた。また、
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 Fig.1 ラット根未完成臼歯の咬合性外傷実験モデル 
 



























































































































































































































































































































































































   
Fig.12：術後２週：M１(矢状断)、M：近心側 D：遠心側(a,b)、根分岐部：M１(矢状断) (c,d) 





































































































































































ａ: Experiment of traumatic occlusion. A 21 day-old rat. The photograph of the mouth with  
  pasted up photo polymerization resin on the occlusal surface of the first molar of the 
  upper jaw, left side. 




a: The control group on postoperative day 1; The first immature molar rootof the lower jaw,  
right side. 
b: The experimental group on postoperative day 1; The first immature molar root of the lower  
jaw, right side. H-E staining of the sagittal section; original magnification : x40. 
 





a: The control group on postoperative day 1; High magnification at the furcation area of 
 Fig. 2-a. The periodontal space has equal width. H-E staining of the sagittal section;  
original magnification: x100. 
b: The experimental group on postoperative day 1; High magnification at the furcation area  
of Fig. 2-b. Constriction of the periodontal space has arisen in the furcation area. H-E  
staining of sagittal section; original magnification : x100. 
c: The experimental group on postoperative day 1; The apical area of the root and the alveolar  
bone has approached and constriction of the periodontal membrane has arisen.  H-E staining  
of the sagittal section; original magnification: x40. 
d: The experimental group on postoperative day 1; High magnification of Fig. 3-c. Atrophic 
change of a pulp cell is seen in the pulp of an apical area.  H-E staining of the sagittal 











a, c: The control group on postoperative day 1; The periodontal space of the apical side  
has an equal width in the buccal and lingual side, and a healthy state is seen in the  
periodontal membrane.  
b, d: The experimental group on postoperative day 1; In the medial root, pressure arises  
in the buccal surface, an apical area is approached at an alveolar bone, and apical dentin  
is curved to the lingual side with the Hertwig’s epithelial sheath.  H-E staining of the  








a: The control group on postoperative day 3; Gingiva of the col part between teeth and healthy  
gingiva is present.  
b: The experimental group on postoperative day 3; Gingiva of the col part between teeth and  
healthy gingiva is present. The first molar was depressed by traumatic occlusion, and the  
difference of the height of a gingival-epithelium adhesion part from the second molar has  








a: The control group on postoperative day 3; Periodontal space of the furcation area 
is maintaining equal width.  
b: The experimental group on postoperative day 3; Although constriction was seen in 
part  
the periodontal space of the furcation area and it was accompanied by hyaline 
degeneration  
and necrosis, many osteoclasts appeared in the alveolar bone and undermining 
absorption  








a: The control group on postoperative day 3; Root apex is in an immature state, and  
a periodontal membrane is an equal width on the buccal and lingual side, and periodontal  
ligament fibers also show functional arrangement.  
b, c: The experimental group on postoperative day 3; Although the apical area of the medial  
root is elongated a little, the buccal surface constriction of aperiodontal space arises  
and the root is curving irregularly to the lingual side like on the postoperative day 1.  
H-E staining of the coronal section; original magnification: x60(a,b), x100(c). 
 





a, c: The control group on postoperative day 5; A periodontal membrane is an equal width  
at the buccal and lingual sides, and periodontal ligament fibers also show a functional  
arrangement.  
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b, d: The experimental group on postoperative day 5; In the part of the periodontal space  
that was remarkably constricted, the degeneration of a periodontal membrane and a necrosis  
are seen and undermining absorption is progressing.  
e: The experimental group on postoperative day 5; Dentin and an alveolar bone approached  
the buccal surface of the apical area, and the liquefactive necrosis,or constriction of  
a periodontal membrane, is recognized. Dentin is strongly carved to the lingual or dental  
pulp side with a Hertwig’s epithelial sheath, and formation  
of irregular dentin is also recognized. H-E staining of the coronal section; original  
magnification: x40(a,b), x60(c),x50(d,e). 
 







a: The experimental group on postoperative day 5; The dentin of the apical area of the medial  
root or distal root is carved a little in the medial direction, and the Hertwig’s  
epithelial sheath is also curved irregularly. H-E staining of the sagittal section;  
original magnification x40. 
b: The experimental group on postoperative day 5; Medial root.  







a, c: The control group in postoperative week 1; H-E staining of coronal section; original  
magnification: x40(a), x50(c). 
Fig. 10-b, d, e: The experimental group in postoperative week 1; Medial root. The constriction  
of a periodontal space, curve of a root to the lingual side and formation of irregular  
dentin are seen at the buccal surface of the apical area. H-E staining of the coronal  








a: The experimental group in postoperative week 1; The dentin of an apical area is curved  
to the lingual side or in the shape of an“S”. The periodontal membrane is also partly  
constricted.  
b: The experimental group in postoperative week 1; By the curve of the root in the apical  
area, the apical foramen became constricted, and malformation of a root has appeared. 
On the buccal surface, constriction of the periodontal membrane has been partly recognized.  
H-E staining of the coronal section; original magnification: x60. 
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a: The control group in postoperative week 2; Although the root grows and extent and formation  
of dentin is advancing, the root is in an immature state.  
b: The experimental group in postoperative weeks 2; The first molar was slightly depressed.  
In the periodontal membrane of the furcation area, recovery by absorption of the alveolar  
bone progresses and it has recovered a nearly normal width.  
c: The control group in postoperative week 2; The width of a periodontal membrane is also  
equal.  
d: The experimental group in postoperative week 2; In the periodontal membrane of the  
furcation area, recovery by absorption of the alveolar bone progresses and it has recovered  
a nearly normal width.  
e: The control group in postoperative week 2; The width of a periodontal membrane is also  
equal.  
f: The experimental group in postoperative week 2; The curve of the root of an apical  
area is seen, but the periodontal membrane has recovered a nearly normal width by  
progressing absorption of the alveolar bone. H-E staining; original magnification:  










a: The control group in postoperative week 2; The root grows and the extent and formation  
of dentin is advancing.  
b: The experimental group in postoperative week 2; The apical area is slightly presenting  
the shape of an“S”. 
c: The experimental group in postoperative week 2; On the apical area buccal surface,  
absorption of a root and an alveolar bone progresses and many Hawship’s lacunas and  
osteoclasts are seen.  
d, e: The experimental group in postoperative week 2; The dentin of an apical area is curved  
irregularly, and also the malformation of a root and constriction of an apical foramen  
are seen by formation of dentin or cementum. H-E staining of the coronal section; original  








a: The control group in postoperative week 4; The root is growing straight and a healthy  
state is seen in the periodontal membrane. 
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b: The experimental group in postoperative week 4; the root is curved and absorption is  
partially seen on the side of the root.  
c: The experimental group in postoperative week 2; The S-like curve of the root is seen and  
constriction of a periodontal membrane is still seen on the apical area buccal side.  H-E  
staining of the coronal section; original magnification :x40. 
 





a, b: The experimental group in postoperative week 4; Cementum is formed relatively thickly  
so that the curve may be rectified to the field of the S-shaped H-E staining of the coronal  
section; original magnification: x50. 
c: The experimental group in postoperative week 4; The finding which makes The adhesion of  
cementum and an alveolar bone at part of apical area is also seen. H-E staining of the  
sagittal section; original magnification: x50. 
 





a, b, c: The experimental group in postoperative week 4; A remarkable curve to the medial  
root surface and an irregular shape of the root are seen. The periodontal space has almost  





a: The control group in postoperative week 1; The root is growing straight.  
b: The control group in postoperative week 2; The medial root is a little elongated and  
formation of the secondary cementum is also seen in the apical area surface. 
c: The control group in postoperative week 4; The medial root is further elongated. Scanning  






a: The experimental group in postoperative week 1; The apical area is curving to lingual  
side. The apical area of the root is wide-open and in an immature state.  
b: The experimental group in postoperative week 2; The apical area is curving to the lingual  
side. The secondary cementum is formed in an apical area and a rough surface is present.  
c: The experimental group in postoperative week 4; The apical area is curving and prolonged  
to the lingual side. The secondary cementum is also formed in an apical area Scanning  
electron microscope image. Scale bar, 500μm. 
 
実験群（a,b,c）：歯根は経日的に伸長、発育するが、根尖側で舌側方向あるいは S 字状に 
弯曲している。 
